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<160> 4 
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<210> 1 

<211> 1313 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> N-telopeptide 
<222> (1) . . (14) 

<220> 

<221> Helical_domain 
<222> (15) . . (1043) 

<220> 

<221> C-telopeptide 
<222> (1044) . . (1068) 

<220> 

<221> C-propeptide 
<222> (1069) . . (1312) 

<400> 1 

Gin Tyr Asp Ser Tyr Asp Val Lys Ser Gly Val Ala Val Gly Gly Leu 
15 10 15 

Ala Gly Tyr Pro Gly Pro Ala Gly Pro Pro Gly Pro Pro Gly Pro Pro 
20 25 30 

Gly Thr Ser Gly His Pro Gly Ser Pro Gly Ser Pro Gly Tyr Gin Gly 
35 40 45 

Pro Pro Gly Glu Pro Gly Gin Ala Gly Pro Ser Gly Pro Pro Gly Pro 
50 55 60 

Pro Gly Ala He Gly Pro Ser Gly Pro Ala Gly Lys Asp Gly Glu Ser 
65 70 75 80 
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Gly Arg Pro Gly Arg Pro Gly Glu Arg Gly Leu Pro Gly Pro Pro Gly 
85 ^ 90 95 



lie Lys Gly Pro Ala Gly lie Pro Gly Phe Pro Gly Met Lys Gly His 
100 " 105 110 



Arg Gly Phe Asp Gly Arg Asn Gly Glu Lys Gly Glu Thr Gly Ala Pro 
115 120 125 



Gly Leu Lys Gly Glu Asn Gly Leu Pro Gly Glu Asn Gly Ala Pro Gly 
130 ^ 135 140 



Pro Met Gly Pro Arg Gly Ala Pro Gly Glu Arg Gly Arg Pro Gly Leu 
145 150 155 160 



Pro Gly Ala Ala Gly Ala Arg Gly Asn Asp Gly Ala Arg Gly Ser Asp 
165 170 175 



Gly Gin Pro Gly Pro Pro Gly Pro Pro Gly Thr Ala Gly Phe Pro Gly 
180 185 190 



Ser Pro Gly Ala Lys Gly Glu Val Gly Pro Ala Gly Ser Pro Gly Ser 
195 200 205 



Asn Gly Ala Pro Gly Gin Arg Gly Glu Pro Gly Pro Gin Gly His Ala 
210 215 220 



Gly Ala Gin Gly Pro Pro Gly Pro Pro Gly He Asn Gly Ser Pro Gly 
225 230 235 240 



Gly Lys Gly Glu Met Gly Pro Ala Gly He Pro Gly Ala Pro Gly Leu 
245 250 255 



Met Gly Ala Arg Gly Pro Pro Gly Pro Ala Gly Ala Asn Gly Ala Pro 
260 265 270 



Gly Leu Arg Gly Gly Ala Gly Glu Pro Gly Lys Asn Gly Ala Lys Gly 
275 280 285 



Glu Pro Gly Pro Arg Gly Glu Arg Gly Glu Ala Gly He Pro Gly Val 
290 295 300 



Pro Gly Ala Lys Gly Glu Asp Gly Lys Asp Gly Ser Pro Gly Glu Pro 
305 "* 310 315 320 
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Gly Ala Asn Gly Leu Pro Gly Ala Ala Gly Glu Arg Gly Ala Pro Gly 
325 ~ 330 335 



Phe Arg Gly Pro Ala Gly Pro Asn Gly He Pro Gly Glu Lys Gly Pro 
340 345 350 



Ala Gly Glu Arg Gly Ala Pro Gly Pro Ala Gly Pro Arg Gly Ala Ala 
355 360 365 



Gly Glu Pro Gly Arg Asp Gly Val Pro Gly Gly Pro Gly Met Arg Gly 
370 ~ 375 380 



Met Pro Gly Ser Pro Gly Gly Pro Gly Ser Asp Gly Lys Pro Gly Pro 
385 390 395 400 



Pro Gly Ser Gin Gly Glu Ser Gly Arg Pro Gly Pro Pro Gly Pro Ser 
405 410 415 



Gly Pro Arg Gly Gin Pro Gly Val Met Gly Phe Pro Gly Pro Lys Gly 
420 425 430 



Asn Asp Gly Ala Pro Gly Lys Asn Gly Glu Arg Gly Gly Pro Gly Gly 
435 440 445 



Pro Gly Pro Gin Gly Pro Pro Gly Lys Asn Gly Glu Thr Gly Pro Gin 
450 455 460 



Gly Pro Pro Gly Pro Thr Gly Pro Gly Gly Asp Lys Gly Asp Thr Gly 
465 470 475 480 



Pro Pro Gly Pro Gin Gly Leu Gin Gly Leu Pro Gly Thr Gly Gly Pro 
485 490 495 



Pro Gly Glu Asn Gly Lys Pro Gly Glu Pro Gly Pro Lys Gly Asp Ala 
500 * 505 510 



Gly Ala Pro Gly Ala Pro Gly Gly Lys Gly Asp Ala Gly Ala Pro Gly 
515 520 525 



Glu Arg Gly Pro Pro Gly Leu Ala Gly Ala Pro Gly Leu Arg Gly Gly 
530 535 540 



Ala Gly Pro Pro Gly Pro Glu Gly Gly Lys Gly Ala Ala Gly Pro Pro 
545 550 555 560 
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Gly Pro Pro Gly Ala Ala Gly Thr Pro Gly Leu Gin Gly Met Pro Gly 
565 570 575 



Glu Arg Gly Gly Leu Gly Ser Pro Gly Pro Lys Gly Asp Lys Gly Glu 
580 585 590 



Pro Gly Gly Pro Gly Ala Asp Gly Val Pro Gly Lys Asp Gly Pro Arg 
595 600 605 



Gly Pro Thr Gly Pro lie Gly Pro Pro Gly Pro Ala Gly Gin Pro Gly 
610 615 620 



Asp Lys Gly Glu Gly Gly Ala Pro Gly Leu Pro Gly He Ala Gly Pro 
625 " 630 635 640 



Arg Gly Ser Pro Gly Glu Arg Gly Glu Thr Gly Pro Pro Gly Pro Ala 
645 650 655 



Gly Phe Pro Gly Ala Pro Gly Gin Asn Gly Glu Pro Gly Gly Lys Gly 
660 665 670 



Glu Arg Gly Ala Pro Gly Glu Lys Gly Glu Gly Gly Pro Pro Gly Val 
675 680 685 



Ala Gly Pro Pro Gly Gly Ser Gly Pro Ala Gly Pro Pro Gly Pro Gin 
690 695 700 



Gly Val Lys Gly Glu Arg Gly Ser Pro Gly Gly Pro Gly Ala Ala Gly 
705 " 710 715 720 



Phe Pro Gly Ala Arg Gly Leu Pro Gly Pro Pro Gly Ser Asn Gly Asn 
725 730 735 



Pro Gly Pro Pro Gly Pro Ser Gly Ser Pro Gly Lys Asp Gly Pro Pro 
740 745 750 



Gly Pro Ala Gly Asn Thr Gly Ala Pro Gly Ser Pro Gly Val Ser Gly 
755 760 765 



Pro Lys Gly Asp Ala Gly Gin Pro Gly Glu Lys Gly Ser Pro Gly Ala 
770 775 780 

Gin Gly Pro Pro Gly Ala Pro Gly Pro Leu Gly He Ala Gly He Thr 

785 790 795 800 



Gly Ala Arg Gly Leu Ala Gly Pro Pro Gly Met Pro Gly Pro Arg Gly 
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805 810 815 



Ser Pro Gly Pro Gin Gly Val Lys Gly Glu Ser Gly Lys Pro Gly Ala 
820 825 830 



Asn Gly Leu Ser Gly Glu Arg Gly Pro Pro Gly Pro Gin Gly Leu Pro 
835 840 845 



Gly Leu Ala Gly Thr Ala Gly Glu Pro Gly Arg Asp Gly Asn Pro Gly 
850 " 855 860 



Ser Asp Gly Leu Pro Gly Arg Asp Gly Ser Pro Gly Gly Lys Gly Asp 
865 ~ ~* 870 875 880 



Arg Gly Glu Asn Gly Ser Pro Gly Ala Pro Gly Ala Pro Gly His Pro 
885 890 - 895 



Gly Pro Pro Gly Pro Val Gly Pro Ala Gly Lys Ser Gly Asp Arg Gly 
900 905 910 



Glu Ser Gly Pro Ala Gly Pro Ala Gly Ala Pro Gly Pro Ala Gly Ser 
915 920 925 

Arg Gly Ala Pro Gly Pro Gin Gly Pro Arg Gly Asp Lys Gly Glu Thr 
930 935 940 



Gly Glu Arg Gly Ala Ala Gly lie Lys Gly His Arg Gly Phe Pro Gly 
945 950 955 960 

Asn Pro Gly Ala Pro Gly Ser Pro Gly Pro Ala Gly Gin Gin Gly Ala 
965 970 975 



lie Gly Ser Pro Gly Pro Ala Gly Pro Arg Gly Pro Val Gly Pro Ser 
980 985 990 

Gly Pro Pro Gly Lys Asp Gly Thr Ser Gly His Pro Gly Pro lie Gly 
995 1000 1005 



Pro Pro Gly Pro Arg Gly Asn Arg Gly Glu Arg Gly Ser Glu Gly 
1010 1015 1020 



Ser Pro Gly His Pro Gly Gin Pro Gly Pro Pro Gly Pro Pro Gly 
1025 " 1030 1035 



Ala Pro Gly Pro Cys Cys Gly Gly Val Gly Ala Ala Ala lie Ala 
1040 1045 1050 
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Gly lie Gly Gly Glu Lys Ala Gly Gly Phe Ala Pro Tyr Tyr Gly 
1055 1060 1065 



Asp Glu Pro Met Asp Phe Lys lie Asn Thr Asp Glu lie Met Thr 
1070 1075 1080 



Ser Leu Lys Ser Val Asn Gly Gin lie Glu Ser Leu lie Ser Pro 
1085 1090 1095 



Asp Gly Ser Arg Lys Asn Pro Ala Arg Asn Cys Arg Asp Leu Lys 
1100 ' 1105 1110 



Phe Cys His Pro Glu Leu Lys Ser Gly Glu Tyr Trp Val Asp Pro 
1115 1120 1125 



Asn Gin Gly Cys Lys Leu Asp Ala lie Lys Val Phe Cys Asn Met 
1130 " 1135 1140 



Glu Thr Gly Glu Thr Cys lie Ser Ala Asn Pro Leu Asn Val Pro 
1145 1150 1155 



Arg Lys His Trp Trp Thr Asp Ser Ser Ala Glu Lys Lys His Val 
1160 1165 1170 



Trp Phe Gly Glu Ser Met Asp Gly Gly Phe Gin Phe Ser Tyr Gly 
1175 1180 1185 



Asn Pro Glu Leu Pro Glu Asp Val Leu Asp Val Gin Leu Ala Phe 
1190 1195 1200 



Leu Arg Leu Leu Ser Ser Arg Ala Ser Gin Asn lie Thr Tyr His 
1205 1210 1215 



Cys Lys Asn Ser lie Ala Tyr Met Asp Gin Ala Ser Gly Asn Val 
1220 1225 1230 



Lys Lys Ala Leu Lys Leu Met Gly Ser Asn Glu Gly Glu Phe Lys 
1235 1240 1245 



Ala Glu Gly Asn Ser Lys Phe Thr Tyr Thr Val Leu Glu Asp Gly 
1250 " 1255 1260 



Cys Thr Lys His Thr Gly Glu Trp Ser Lys Thr Val Phe Glu Tyr 
1265 1270 1275 
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Arg Thr Arg Lys Ala Val Arg Leu Pro He Val Asp He Ala Pro 
1280 1285 1290 



Tyr Asp He Gly Gly Pro Asp Gin Glu Phe Gly Val Asp Val Gly 
1295 1300 1305 



Pro Val Cys Phe Leu 
1310 



<210> 2 

<211> 1028 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Gly Leu Ala Gly Tyr Pro Gly Pro Ala Gly Pro Pro Gly Pro Pro Gly 
1 5 10 15 



Pro Pro Gly Thr Ser Gly His Pro Gly Ser Pro Gly Ser Pro Gly Tyr 
20 25 30 



Gin Gly Pro Pro Gly Glu Pro Gly Gin Ala Gly Pro Ser Gly Pro Pro 
35 40 45 



Gly Pro Pro Gly Ala He Gly Pro Ser Gly Pro Ala Gly Lys Asp Gly 
50 55 60 



Glu Ser Gly Arg Pro Gly Arg Pro Gly Glu Arg Gly Leu Pro Gly Pro 
65 70 75 80 



Pro Gly He Lys Gly Pro Ala Gly He Pro Gly Phe Pro Gly Met Lys 
85 90 95 



Gly His Arg Gly Phe Asp Gly Arg Asn Gly Glu Lys Gly Glu Thr Gly 
100 105 110 



Ala Pro Gly Leu Lys Gly Glu Asn Gly Leu Pro Gly Glu Asn Gly Ala 
115 120 125 



Pro Gly Pro Met Gly Pro Arg Gly Ala Pro Gly Glu Arg Gly Arg Pro 
130 135 140 



Gly Leu Pro Gly Ala Ala Gly Ala Arg Gly Asn Asp Gly Ala Arg Gly 
145 150 155 * 160 



Ser Asp Gly Gin Pro Gly Pro Pro Glv Pro Pro pn v Thr Ala Gly Phe 
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165 170 175 



Pro Gly Ser Pro Gly Ala Lys Gly Glu Val Gly Pro Ala Gly Ser Pro 
180 185 190 

Gly Ser Asn Gly Ala Pro Gly Gin Arg Gly Glu Pro Gly Pro Gin Gly 
195 200 205 

His Ala Gly Ala Gin Gly Pro Pro Gly Pro Pro Gly lie Asn Gly Ser 
210 215 220 

Pro Gly Gly Lys Gly Glu Met Gly Pro Ala Gly lie Pro Gly Ala Pro 
225 " 230 235 240 

Gly Leu Met Gly Ala Arg Gly Pro Pro Gly Pro Ala Gly Ala Asn Gly 
245 250 255 

Ala Pro Gly Leu Arg Gly Gly Ala Gly Glu Pro Gly Lys Asn Gly Ala 
260 " 265 270 

Lys Gly Glu Pro Gly Pro Arg Gly Glu Arg Gly Glu Ala Gly lie Pro 
275 280 285 

Gly Val Pro Gly Ala Lys Gly Glu Asp Gly Lys Asp Gly Ser Pro Gly 
290 295 300 

Glu Pro Gly Ala Asn Gly Leu Pro Gly Ala Ala Gly Glu Arg Gly Ala 
305 310 315 320 

Pro Gly Phe Arg Gly Pro Ala Gly Pro Asn Gly lie Pro Gly Glu Lys 
325 330 335 

Gly Pro Ala Gly Glu Arg Gly Ala Pro Gly Pro Ala Gly Pro Arg Gly 
340 345 350 

Ala Ala Gly Glu Pro Gly Arg Asp Gly Val Pro Gly Gly Pro Gly Met 
355 360 365 

Arg Gly Met Pro Gly Ser Pro Gly Gly Pro Gly Ser Asp Gly Lys Pro 
370 375 380 

Glv Pro Pro Gly Ser Gin Gly Glu Ser Gly Arg Pro Gly Pro Pro Gly 
385 " 390 395 400 

Pro Ser Gly Pro Arg Gly Gin Pro Gly Val Met Gly Phe Pro Gly Pro 
405 410 415 
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Lys Gly Asn Asp Gly Ala Pro Gly Lys Asn Gly Glu Arg Gly Gly Pro 
420 425 430 



Gly Gly Pro Gly Pro Gin Gly Pro Pro Gly Lys Asn Gly Glu Thr Gly 
435 440 445 



Pro Gin Gly Pro. Pro Gly Pro Thr Gly Pro Gly Gly Asp Lys Gly Asp 
450 455 460 



Thr Gly Pro Pro Gly Pro Gin Gly Leu Gin Gly Leu Pro Gly Thr Gly 
465 470 475 480 



Gly Pro Pro Gly Glu Asn Gly Lys Pro Gly Glu Pro Gly Pro Lys Gly 
485 490 495 



Asp Ala Gly Ala Pro Gly Ala Pro Gly Gly Lys Gly Asp Ala Gly Ala 
500 505 510 



Pro Gly Glu Arg Gly Pro Pro Gly Leu Ala Gly Ala Pro Gly Leu Arg 
515 " 520 525 



Gly Gly Ala Gly Pro Pro Gly Pro Glu Gly Gly Lys Gly Ala Ala Gly 
530 ~ 535 540 



Pro Pro Gly Pro Pro Gly Ala Ala Gly Thr Pro Gly Leu Gin Gly Met 
545 ~ 550 555 560 



Pro Gly Glu Arg Gly Gly Leu Gly Ser Pro Gly Pro Lys Gly Asp Lys 
565 570 575 



Gly Glu Pro Gly Gly Pro Gly Ala Asp Gly Val Pro Gly Lys Asp Gly 
580 585 590 



Pro Arg Gly Pro Thr Gly Pro lie Gly Pro Pro Gly Pro Ala Gly Gin 
595 600 605 



Pro Gly Asp Lys Gly Glu Gly Gly Ala Pro Gly Leu Pro Gly lie Ala 
610 ~ 615 620 



Gly Pro Arg Gly Ser Pro Gly Glu Arg Gly Glu Thr Gly Pro Pro Gly 
625 " ^ 630 635 640 



Pro Ala Gly Phe Pro Gly Ala Pro Gly Gin Asn Gly Glu Pro Gly Gly 
645 650 655 
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Lys Gly Glu Arg Gly Ala Pro Gly Glu Lys Gly Glu Gly Gly Pro Pro 
660 665 670 



Gly Val Ala Gly Pro Pro Gly Gly Ser Gly Pro Ala Gly Pro Pro Gly 
675 " 680 685 



Pro Gin Gly Val Lys Gly Glu Arg Gly Ser Pro Gly Gly Pro Gly Ala 
690 "* ' 695 700 



Ala Gly Phe Pro Gly Ala Arg Gly Leu Pro Gly Pro Pro Gly Ser Asn 
705 710 715 720 



Gly Asn Pro Gly Pro Pro Gly Pro Ser Gly Ser Pro Gly Lys Asp Gly 
725 730 735 



Pro Pro Gly Pro Ala Gly Asn Thr Gly Ala Pro Gly Ser Pro Gly Val 
740 745 750 



Ser Gly Pro Lys Gly Asp Ala Gly Gin Pro Gly Glu Lys Gly Ser Pro 
755 760 765 



Gly Ala Gin Gly- Pro Pro Gly Ala Pro Gly Pro Leu Gly He Ala Gly 
770 775 780 



He Thr Gly Ala Arg Gly Leu Ala Gly Pro Pro Gly Met Pro Gly Pro 
785 " 790 795 800 



Arg Gly Ser Pro Gly Pro Gin Gly Val Lys Gly Glu Ser Gly Lys Pro 
805 810 815 



Gly Ala Asn Gly Leu Ser Gly Glu Arg Gly Pro Pro Gly Pro Gin Gly 
820 825 830 



Leu Pro Gly Leu Ala Gly Thr Ala Gly Glu Pro Gly Arg Asp Gly Asn 
835 840 845 



Pro Gly Ser Asp Gly Leu Pro Gly Arg Asp Gly Ser Pro Gly Gly Lys 
850 855 860 



Gly Asp Arg Gly Glu Asn Gly Ser Pro Gly Ala Pro Gly Ala Pro Gly 
865 870 875 880 



His Pro Gly Pro Pro Gly Pro Val Gly Pro Ala Gly Lys Ser Gly Asp 
885 890 895 



10 



WO 2004/028404 



PCT7US2003/031006 



Arg Gly Glu Ser Gly Pro Ala Gly Pro Ala Gly Ala Pro Gly Pro Ala 
900 905 910 



Gly Ser Arg Gly Ala Pro Gly Pro Gin Gly Pro Arg Gly Asp Lys Gly 
915 920 925 



Glu Thr Gly Glu Arg Gly Ala Ala Gly lie Lys Gly His Arg Gly Phe 
930 935 940 



Pro Gly Asn Pro Gly Ala Pro Gly Ser Pro Gly Pro Ala Gly Gin Gin 
945 ^ 950 955 960 



Gly Ala He Gly Ser Pro Gly Pro Ala Gly Pro Arg Gly Pro Val Gly 
965 970 975 



Pro Ser Gly Pro Pro Gly Lys Asp Gly Thr Ser Gly His Pro Gly Pro 
980 985 990 

He Gly Pro Pro Gly Pro Arg Gly Asn Arg Gly Glu Arg Gly Ser Glu 
995 ** 1000 1005 

Gly Ser Pro Gly His Pro Gly Gin Pro Gly Pro Pro Gly Pro Pro 
1010 1015 1020 



Gly Ala Pro Gly Pro 
1025 



<210> 3 

<211> 1313 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Synthetic sequence 



<220> 

<221> N-telopeptide 

<222> (1)..(14) 

<220> 

<221> Helica l_doma in 

<222> (15) . . (1043) 

<220> 

<221> C-telopeptide 

<222> (1044) . . (1068) 

<220> 

<22 1> C-propeptide 

<222> (1069) . . (1312) 
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<400> 3 

Gin Tyr Asp Ser Tyr Asp Val Lys Ala Gly Val Ala Val Gly Gly Leu 
1 5 10 15 



Ala Gly Tyr Pro Gly Pro Ala Gly Pro Pro Gly Pro Pro Gly Pro Pro 
20 25 30 



Gly Ala Ala Gly His Pro Gly Ser Pro Gly Ser Pro Gly Tyr Gin Gly 
35 " 40 45 



Pro Pro Gly Glu Pro Gly Gin Ala Gly Pro Ser Gly Pro Pro Gly Pro 
50 55 60 



Pro Gly Ala lie Gly Pro Ser Gly Pro Ala Gly Lys Asp Gly Glu Ser 

65 ~ 70 75 80 

Gly Arg Pro Gly Arg Pro Gly Glu Arg Gly Leu Pro Gly Pro Pro Gly 
85 90 95 



lie Lys Gly Pro Ala Gly lie Pro Gly Phe Pro Gly Met Lys Gly His 
100 105 . 110 



Arg Gly Phe Asp Gly Arg Asn Gly Glu Lys Gly Glu Thr Gly Ala Pro 
115 ~ 120 125 



Gly Leu Lys Gly Glu Asn Gly Leu Pro Gly Glu Asn Gly Ala Pro Gly 
130 135 140 

Pro Met Gly Pro Arg Gly Ala Pro Gly Glu Arg Gly Arg Pro Gly Leu 
145 150 155 160 



Pro Gly Ala Ala Gly Ala Arg Gly Asn Asp Gly Ala Arg Gly Ser Asp 
165 170 175 



Gly Gin Pro Gly Pro Pro Gly Pro Pro Gly Thr Ala Gly Phe Pro Gly 
180 185 190 



Ser Pro Gly Ala Lys Gly Glu Val Gly Pro Ala Gly Ser Pro Gly Ser 
195 ~ 200 205 



Asn Gly Ala Pro Gly Gin Arg Gly Glu Pro Gly Pro Gin Gly His Ala 
210 215 220 

Gly Ala Gin Gly Pro Pro Gly Pro Pro Gly He Asn Gly Ser Pro Gly 
225 230 235 240 
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Gly Lys Gly Glu Met Gly Pro Ala Gly lie Pro Gly Ala Pro Gly Leu 
245 " 250 255 



Met Gly Ala Arg Gly Pro Pro Gly Pro Ala Gly Ala Asn Gly Ala Pro 
260 265 270 



Gly Leu Arg Gly Gly Ala Gly Glu Pro Gly Lys Asn Gly Ala Lys Gly 
275 280 285 



Glu Pro Gly Pro Arg Gly Glu Arg Gly Glu Ala Gly He Pro Gly Val 
290 295 300 



Pro Gly Ala Lys Gly Glu Asp Gly Lys Asp Gly Ser Pro Gly Glu Pro 
305 " 310 315 320 



Gly Ala Asn Gly Leu Pro Gly Ala Ala Gly Glu Arg Gly Ala Pro Gly 
325 330 335 



Phe Arg Gly Pro Ala Gly Pro Asn Gly He Pro Gly Glu Lys Gly Pro 
340 345 350 



Ala Gly Glu Arg Gly Ala Pro Gly Pro Ala Gly Pro Arg Gly Ala Ala 
355 " * 360 365 



Gly Glu Pro Gly Arg Asp Gly Val Pro Gly Gly Pro Gly Met Arg Gly 
370 ~ 375 380 



Met Pro Gly Ser Pro Gly Gly Pro Gly Ser Asp Gly Lys Pro Gly Pro 
385 390 395 400 



Pro Gly Ser Gin Gly Glu Ser Gly Arg Pro Gly Pro Pro Gly Pro Ser 
405 410 415 



Gly Pro Arg Gly Gin Pro Gly Val Met Gly Phe Pro Gly Pro Lys Gly 
420 425 430 



Asn Asp Gly Ala Pro Gly Lys Asn Gly Glu Arg Gly Gly Pro Gly Gly 
435 440 445 



Pro Gly Pro Gin Gly Pro Pro Gly Lys Asn Gly Glu Ala Gly Pro Gin 
450 455 460 



Gly Pro Pro Gly Pro Ala Gly Pro Gly Gly Asp Lys Gly Asp Thr Gly 
465 470 475 480 
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Pro Pro Gly Pro Gin Gly Leu Gin Gly Leu Pro Gly Thr Gly Gly Pro 
485 " 490 495 



Pro Gly Glu Asn Gly Lys Pro Gly Glu Pro Gly Pro Lys Gly Asp Ala 
500 " 505 510 



Gly Ala Pro Gly Ala Pro Gly Gly Lys Gly Asp Ala Gly Ala Pro Gly 
515 520 525 



Glu Arg Gly Pro Pro Gly Leu Ala Gly Ala Pro Gly Leu Arg Gly Gly 
530 535 540 



Ala Gly Pro Pro Gly Pro Glu Gly Gly Lys Gly Ala Ala Gly Pro Pro 
545 550 555 560 



Gly Pro Pro Gly Ala Ala Gly Ala Pro Gly Leu Gin Gly Met Pro Gly 
565 570 575 



Glu Arg Gly Gly Leu Gly Ala Pro Gly Pro Lys Gly Asp Lys Gly Glu 
580 585 590 



Pro Gly Gly Pro Gly Ala Asp Gly Val Pro Gly Lys Asp Gly Pro Arg 
595 600 605 



Gly Pro Ala Gly Pro lie Gly Pro Pro Gly Pro Ala Gly Gin Pro Gly 
610 615 620 



Asp Lys Gly Glu Gly Gly Ala Pro Gly Leu Pro Gly lie Ala Gly Pro 
625 630 635 640 



Arg Gly Ser Pro Gly Glu Arg Gly Glu Ala Gly Pro Pro Gly Pro Ala 
645 650 655 



Gly Phe Pro Gly Ala Pro Gly Gin Asn Gly Glu Pro Gly Gly Lys Gly 
660 665 670 



Glu Arg Gly Ala Pro Gly Glu Lys Gly Glu Gly Gly Pro Pro Gly Val 
675 680 685 



Ala Gly Pro Pro Gly Gly Ser Gly Pro Ala Gly Pro Pro Gly Pro Gin 
690 695 700 



Gly Val Lys Gly Glu Arg Gly Ser Pro Gly Gly Pro Gly Ala Ala Gly 
705 710 715 720 



Phe Pro Gly Ala Arg Gly Leu Pro Glv Pro Pro Glv Ser Asn Gly Asn 
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725 730 735 



Pro Gly Pro Pro Gly Pro Ser Gly Ser Pro Gly Lys Asp Gly Pro Pro 
740 745 750 



Gly Pro Ala Gly Asn Ala Gly Ala Pro Gly Ala Pro Gly Val Ser Gly 
755 760 765 



Pro Lys Gly Asp Ala Gly Gin Pro Gly Glu Lys Gly Ser Pro Gly Ala 
770 775 780 



Gin Gly Pro Pro Gly Ala Pro Gly Pro Leu Gly lie Ala Gly lie Thr 
785 ~ 790 795 800 



Gly Ala Arg Gly Leu Ala Gly Pro Pro Gly Met Pro Gly Pro Arg Gly 
805 810 815 



Ser Pro Gly Pro Gin Gly Val Lys Gly Glu Ser Gly Lys Pro Gly Ala 
820 825 830 



Asn Gly Leu Ser Gly Glu Arg Gly Pro Pro Gly Pro Gin Gly Leu Pro 
835 840 845 



Gly Leu Ala Gly Thr Ala Gly Glu Pro Gly Arg Asp Gly Asn Pro Gly 
850 855 860 



Ser Asp Gly Leu Pro Gly Arg Asp Gly Ser Pro Gly Gly Lys Gly Asp 
865 870 875 880 



Arg Gly Glu Asn Gly Ser Pro Gly Ala Pro Gly Ala Pro Gly His Pro 
885 890 895 



Gly Pro Pro Gly Pro Val Gly Pro Ala Gly Lys Ser Gly Asp Arg Gly 
900 905 910 



Glu Ser Gly Pro Ala Gly Pro Ala Gly Ala Pro Gly Pro Ala Gly Ser 
915 920 925 



Arg Gly Ala Pro Gly Pro Gin Gly Pro Arg Gly Asp Lys Gly Glu Thr 
930 935 940 



Gly Glu Arg Gly Ala Ala Gly lie Lys Gly His Arg Gly Phe Pro Gly 
945 950 955 960 



Asn Pro Gly Ala Pro Gly Ser Pro Gly Pro Ala Gly Gin Gin Gly Ala 
965 970 975 
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lie Gly Ser Pro Gly Pro Ala Gly Pro Arg Gly Pro Val Gly Pro Ser 
980 985 990 



Gly Pro Pro Gly Lys Asp Gly Thr Ser Gly His Pro Gly Pro lie Gly 
995 1000 1005 



Pro Pro Gly Pro Arg Gly Asn Arg Gly Glu Arg Gly Ser Glu Gly 
1010 ~ 1015 1020 



Ser Pro Gly His Pro Gly Gin Pro Gly Pro Pro Gly Pro Pro Gly 
1025 * ~ 1030 1035 



Ala Pro Gly Pro Cys Cys Gly Gly Val Gly Ala Ala Ala lie Ala 
1040 ~ "* 1045 1050 



Gly lie Gly Gly Glu Lys Ala Gly Gly Phe Ala Pro Tyr Tyr Gly 
1055 " 1060 1065 



Asp Glu Pro Met Asp Phe Lys lie Asn Thr Asp Glu lie Met Thr 
1070 1075 1080 



Ser Leu Lys Ser Val Asn Gly Gin lie Glu Ser Leu lie Ser Pro 
1085 ~ 1090 1095 



Asp Gly Ser Arg Lys Asn Pro Ala Arg Asn Cys Arg Asp Leu Lys 
1100 1105 1110 



Phe Cys His Pro Glu Leu Lys Ser Gly Glu Tyr Trp Val Asp Pro 
1115 1120 1125 



Asn Gin Gly Cys Lys Leu Asp Ala lie Lys Val Phe Cys Asn Met 
1130 " 1135 1140 



Glu Thr Gly Glu Thr Cys He Ser Ala Asn Pro Leu Asn Val Pro 
1145 ~ 1150 1155 



Arg Lys His Trp Trp Thr Asp Ser Ser Ala Glu Lys Lys His Val 
1160 1165 1170 



Trp Phe Gly Glu Ser Met Asp Gly Gly Phe Gin Phe Ser Tyr Gly 
1175 ^ 1180 1185 



Asn Pro Glu Leu Pro Glu Asp Val Leu Asp Val Gin Leu Ala Phe 
1190 1195 1200 
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Leu Arg Leu Leu Ser Ser Arg Ala Ser Gin Asn lie Thr Tyr His 
1205 1210 1215 



Cys Lys Asn Ser lie Ala Tyr Met Asp Gin Ala Ser Gly Asn Val 
1220 1225 1230 



Lys Lys Ala Leu Lys Leu Met Gly Ser Asn Glu Gly Glu Phe Lys 
1235 1240 1245 



Ala Glu Gly Asn Ser Lys Phe Thr Tyr Thr Val Leu Glu Asp Gly 
1250 1255 1260 



Cys Thr Lys His Thr Gly Glu Trp Ser Lys Thr Val Phe Glu Tyr 
1265 1270 1275 



Arg Thr Arg Lys Ala Val Arg Leu Pro lie Val Asp lie Ala Pro 
1280 1285 1290 



Tyr Asp lie Gly Gly Pro Asp Gin Glu Phe Gly Val Asp Val Gly 
1295 1300 1305 



Pro Val Cys Phe Leu 
1310 



<210> 4 
<211> 4037 
<212> DNA 

<213> artificial sequence 
<220> 

<223> synthetic sequence 
<400> 4 

gaattcgccg ccaccatgat gtctttcgtt cagaagggat cttggttgtt gttggctttg 60 
ttgcacccaa ctatcatttt ggctcaatac gactcttacg atgttaaggc tggtgttgct 120 
gttggtggtt tggctggtta tccaggtcca gctggtccac caggtcctcc aggtccacca 180 
ggtgctgccg gtcatccagg ttctcctggt tctccaggtt atcaaggtcc tccaggtgaa 240 
ccaggtcaag ccggtccatc tggtccacca ggtcctccag gtgctattgg tccttctggt 300 
cctgctggta aggatggtga aagtggtaga ccaggtagac ctggagagag aggtttgcca 360 
ggtcctccag gtatcaaagg tccagctggt attcctggtt tcccaggtat gaagggtcac 420 
agaggtttcg atggtagaaa cggtgaaaag ggtgaaactg gtgctccagg tcttaagggt 480 
gaaaacggtt tgccaggtga aaatggtgct ccaggtccaa tgggtccaag aggtgctcca 540 
ggtgaaagag gtagaccagg tttgccaggt actactaata rt?>asggtaa tgatggtgct 600 
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agaggttccg atggtcaacc 


aggtcctcct 


ggacctccag gtactgccgg 


ttttccaggt 


660 


tctccaggtg ctaagggtga 


agttggtcca 


gctggttctc 


caggttcaaa 


tggtgctcct 


720 


ggtcagagag gtgagccagg 


tccacaaggt 


catgctggtg 


ctcaaggtcc 


tcctggacct 


780 


ccaggtatca atggttctcc 


tggaggtaag 


ggtgaaatgg gtccagctgg 


tattccagga 


840 


gccccaggac ttatgggtgc tagaggtcct 


ccaggtcctg 


ctggtgcaaa 


tggtgctcca 


900 


ggtttgagag gtggtgctgg tgagccaggt 


aagaatggtg ctaagggtga 


accaggtcct 


960 


agaggagaaa gaggtgaggc 


tggtattcca 


ggtgtcccag 


gtgctaaagg 


tgaagatggt 


1020 


aaggatggtt ctccaggtga 


gccaggtgca 


aatggtttgc 


caggtgctgc 


aggtgaaaga 


1080 


ggtgctccag gttttagagg tccagccggt 


ccaaatggta 


ttcctggtga 


gaaaggtcca 


1140 


gctggtgaaa gaggtgctcc 


tggtcctgcc 


ggtcctagag 


gtgctgccgg tgaacctggt 


1200 


agagatggtg ttccaggtgg tccaggtatg 


agaggtatgc 


caggttctcc 


aggtggtcca 


1260 


ggtagtgatg gtaagccagg 


tcctccaggt 


tctcaaggtg 


aaagtggtag 


accaggtcct 


1320 


ccaggacctt ctggacctag 


aggtcaacca 


ggtgttatgg 


gttttccagg 


tccaaagggt 


1380 


aatgatggtg ctccaggtaa 


gaatggtgaa 


agagctggtc 


ctggtggtcc 


aggtcctcaa 


1440 


ggtccaccag gtaagaatgg tgaagctggt 


cctcaaggtc 


ctcctggtcc 


agccggtcct 


1500 


ggtggtgata aaggtgatac 


tggtcctcca 


ggtcctcagg 


gtttgcaagg 


tttgccaggt 


1560 


actggtggtc ctcctggtga 


aaatggtaag 


ccaggtgagc 


caggtcctaa 


aggtgatgct 


1620 


ggtgctccag gtgccccagg 


tggtaaaggt 


gatgctggtg 


ctccaggtga 


aagaggacct 


1680 


cctggtttgg caggtgctcc 


tggtttgaga 


ggaggtgctg 


gtccacctgg 


tccagagggt 


1740 


ggtaagggtg ctgctggtcc 


acctggtcct 


ccaggtgctg 


ccggtgctcc 


aggtttgcaa 


1800 


ggtatgcctg gtgaaagagg 


aggtttgggt 


gctcctggtc 


caaagggtga 


taagggtgag 


1860 


ccaggtggtc caggtgccga 


tggtgttcca 


ggtaaggacg gtccaagagg 


tccagccggt 


1920 


ccaatcggtc caccaggtcc 


tgccggacaa 


cctggtgata 


agggtgaagg 


tggtgctcca 


1980 


ggtttgccag gaattgccgg 


tcctagagga 


tccccaggtg 


agagaggtga 


agctggtcca 


2040 


cctggtcctg ctggttttcc 


aggtgctcca 


ggtcaaaacg 


gtgagccagg 


tggtaaaggt 


2100 


gaaagaggtg ctccaggtga 


aaagggtgaa 


ggtggtccac 


caggtgttgc 


cggtcctcct 


2160 


ggtggttcag gtcctgccgg 


tcctcctggt 


cctcaaggtg 


ttaagggtga 


aagaggttct 


2220 


ccaggtggtc caggtgctgc 


cggatttcct 


ggtgctagag 


gtttgccagg 


tcctccaggt 


2280 


tcaaatggta acccaggtcc 


tcctggacct 


tcaggttctc 


caggtaagga 


tggtcctcct 


2340. 


ggtcctgctg gtaatgcagg 


tgctcctggt 


gccccaggtg 


ttagtggtcc 


aaagggtgat 


2400 
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gctggacagc caggtgagaa 


aggttctcca 


ggtgctcagg 


gtcctccagg tgctccaggt 


2460 


cctcttggaa ttgctggtat 


tactggtgct 


agaggtttgg 


ctggtccacc aggaatgcca 


2520 


ggtcctagag gttctcctgg tcctcaaggt 


gttaagggag 


aatcaggtaa 


gccaggtgca 


2580 


aatggattgt ctggtgagag 


aggtcctcct 


ggtcctcaag 


gtttgccagg tttggctggt 


2640 


actgctggtg agcctggtag 


agatggtaat 


ccaggttccg 


atggtttgcc 


tggtagagat 


2700 


ggttctccag gtggtaaggg tgatagaggt gaaaatggtt ctccaggtgc cccaggtgct 


27 60 


ccaggtcatc caggaccacc 


aggtccagtc 


ggacctgccg 


gtaaatctgg tgatagagga 


2820 


gagtcaggtc ctgccggtcc 


agccggtgcc 


ccaggtccag 


ccggaagtag 


aggtgcacca 


2880 


ggtccacagg gtccaagagg 


tgataagggt 


gagactggtg 


agagaggtgc 


tgctggtatc 


2940 


aagggtcaca gaggttttcc 


aggtaaccca 


ggtgctccag 


gatctccagg 


tcctgccggt 


3000 


cagcaaggtg caattggttc 


tccaggtcct 


gccggtccaa 


gaggtccagt 


cggtccatcc 


3060 


ggtccaccag gtaaggatgg tacttctggt 


catccaggtc 


ctatcggtcc 


acctggtcca 


3120 


agaggtaata gaggtgaaag 


aggttctgaa 


ggttctcctg 


gtcatccagg 


tcagccaggt 


3180 


ccaccaggtc ctccaggtgc 


tcctggtcca 


tgttgtggtg gtgttggtgc 


tgctgctatt 


3240 


gctggtattg gtggtgaaaa 


ggccggtggt 


tttgctccat 


actacggtga 


tgagccaatg 


3300 


gatttcaaga ttaacaccga 


tgagattatg 


acttccttga 


agtccgttaa 


cggtcaaatt 


3360 


gaatctttga tttccccaga 


tggttccaga 


aagaacccag 


ctagaaactg 


tagagatttg 


3420 


aagttctgtc acccagaatt 


gaagtccggt 


gaatactggg ttgacccaaa ccaaggttgt 


3480 


aagttggatg ctatcaaggt 


tttctgtaac 


atggaaaccg 


gtgagacttg tatttctgcc 


3540 


aacccattga acgttccaag 


aaagcattgg 


tggacagact 


cttccgctga 


aaagaagcac 


3600 


gtttggttcg gtgaatctat 


ggacggtggt 


ttccaattct 


cttacggtaa 


cccagaattg 


3660 


ccagaagatg ttttggacgt 


tcagttggct 


ttcttgagat 


tgttgtcctc 


aagagcttcc 


3720 


caaaacatta cttaccactg 


taagaactct 


attgcttaca 


tggatcaagc 


ttccggtaac 


3780 


gttaagaagg ctttgaagtt 


gatgggttcc aacgaaggag 


agttcaaggc 


tgaaggaaac 


3840 


tctaagttta cctacaccgt 


tttggaggac ggttgtacta 


agcatactgg tgaatggtct 


3900 


aagactgttt tcgagtacag 


aacaagaaag gctgtcagat 


tgccaatcgt 


tgatattgct 


3960 


ccatacgata ttggtggtcc 


agaccaagag ttcggagttg 


atgttggtcc 


agtttgtttc 


4020 


ttgtaatagg cggccgc 










4037 
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